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(57) Abstract: The object is to provide a conjugated diene polymer which shows excellent balance among wet skid property, low 
hysteresis loss property, abrasion resistance and fatigue strength when vulcanized into a vulcanized rubber regardless of the types or 
combinations of a filler to be blended and is useful as a material for a tire tread, and a process for production of the polymer. Thus, 
disclosed is a diene copolymer produced by reacting a conjugated diene polymer with a low molecular weight compound. The low 
molecular weight compound has in it molecule at least one secondary amino group having three organic substituted silyl groups 
substituted for hydrogen atoms therein, at least one organic group having an N atom not adjacent to an N atom in the secondary 
amino group, and at least one alkoxysilyl group. Alternatively, the low molecular weight compound has at least one heterocyclic 
ring having a secondary amino group that has three organic substituted silyl groups substituted for hydrogen atoms therein, and at 
least one alkoxysilyl group. Further disclosed are a hydrolysis product of the diene polymer, a polymer composition comprising 
the diene polymer and a hydrolysis product thereof, a composition comprising the diene polymer and a conjugated diene polymer 
I/") coupled with a polyfunctional modifier, and a process for production of any one of the polymer, hydrolysis product and compositions. 
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-^nfcVv] -N-^ntVv-N' - (2-^-b^-y^/P) —N'—hV^^A^/VA'— 

-rc^/v-N' - (2-> ? ^^/vT5:y-^^/v) -n' -hy^^/vv^y/v-^^-i 
, 2-^x5;^ n- [3- (hy^h^^y/v) -^ntvv] -N-rc^vv-N' - (2- 
^xf/kT^yxf/k) -n' -hy^/kv/y/v-^v-i, 2-^t^^s£>5 0 

0*LV vft^®j£l/rki\ N- [3- (hy^hdr^i/y/k) -7°ntVV] -N, N' 

*f-As - n ' - hy^^/v^y/v - - 1 , 2 - v'T^^-efeSo 
[0072] ^:(2)-e^$^§iS^^b^^bT«, (4-hyT/v3r/i^yy/y-i-fc 0 ^v ? ^ 

/V) -TA-^-;V—TA-^-;V-yT;V^-y-yyy, (4-hyT/^/^y/V-l-t°^ 

-T/v^r/i/-hyr/v=fdr^>^, (s-hyr/i^/i^yy/y-i-^^vyv 5 

>/))i?-/V) -T/^/^-bVT/^^y-y^y, {3-Y^T;v^;vy\i;v-i-^^^- 
^c/V-i/V/P- 1 — ^^i*-fch*ntry^^/V) -T/V^r/V— hyT/V=33rv / ->7> / #"T?~e 
[0073] 3- (4-hy^7V^y/V-l-fc°^7v ? — /^^"ntVV^/V^h^^^^, 3- ( 

4- hy^/^y/v-i-t°^> ? — /v)^°i3fcvyhy^h^i/^^ N 3- (4-hw 
/v^y/v-i-t°^7^/v)^ntvvhy^>dr^>7>', 3- (3-hy^/y^y/y-i 
— f^^y^/^^ntvv^/v^h^^^^, 3- (3-hy^/vy-y/p— 1- 
^r^vy^/^^ntwhy^h^^^^-, 3- (3-hy^vi^yy/v-i-^-y-t 
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[0074] ^k^^te^ra^fcsv^ 2«j^_h#fflL-c, mm&&^>fc& 

[0075] ^B^^^^^^m^f*^, ^^t-S^gm^y^S^^cDTK*^! 

»b7^2^r^y^^#i-§m*^^itJ ? T^=3^^y/^^if@^_h^-i-§te 

M^^Bej££itfd^\ £Cj£M«:TfB5£ (3) £fcteTfE5£ (4) X»^£friZ>i? 



TIN JeB Ct 

[0076] Mfc9] 



R 3 p 



(D)n — Si — R 1 — N — Si R 5 R 6 R 7 
I I 

(OR 4 )m R 2 

(3) 



[0077] MblO] 
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R 3 P 



i 



(D)n - Si - R 8 — N — Si R 5 R 6 R 7 



I 

(OR 4 )m 



I 



(4) 



[0078] (rr-CDtt*«^^fi^(^S)-efct). 



5^(3) ^*5V>T, R 1 ^*T^^>IJ/^S(Z)NJ^^^|PSb^V^Nig^-^^^^•^-ilO 

l~20<DT/l>^/^*7^f*Ty— /V*. Xi£^i£2&l~12(DT/l>=^'S v Cfc»K n 
^~3<^£&,mfcJ;TJ*pf£0~2<£>gE!Bc x n+m + p = 3-CfcSo 

v^si ) o, n, sig^-egm$tL^*#ci~iO(D^b^K^stb<^T5/i/y/vs 



L^V^Nj^^-^tp^ftlOOOJ^T^^S-efe^o R 3 , r\ r ! 



„ R\ R 7, n,m*3j;t^p, n + m+pfSsSO) tNC^&5„ ) 



[0079] R-' 



:^-^(D7K^^g^b7^2^T5y^(>N-SiR 5 R 6 R 7 ^) «7K^^§iP7K^ft 



(6) -C^&*L5 



[0080] Mkll] 



(D)n 



R 3 P 
I 

- Si — R 
I 

(OR 4 )m 



N — H 



(5) 



[0081] [^12] 
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R 3 P 
I 

(D)n - Si - R 8 — N - H 

I 4 I 

(OR 4 )m V R 9 

(6) 

[0082] *r©@£fcfc*^— ^hVv^yK&tf&fc&Pttmzh&^tlZo l^otli 

[oo83] imm f-*3v >t«, ^rJ^w^m, ^^c^^it^-mt^mm^ ~ 

tm^tt^J^^y^^Tft^ 

[0084] Wt^K^^/^^f+^^^V^-C, ^/K^rv^ ^^-^-^ 
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[0085] ^Wt^tt^tt^J^L-Cf*. Mx.it, x.^vi/yya—n&yvis&n'X. 

— 7VK ?V±V>hV^Vi/i/si'^— 7vv/j^<D#ffiT/K=t— /votfy^y^/vcn— 

ik^m(D^ysfy^i//v^--'T;v, i, 4— v^yv-vvi-^^v, i, 3, 5-hyy>y 

vvW<Vl£>\ * 0 y^ 0 ^M»i7^ 4, 4' 

-s^y^/v-^y^/vy^viyr^ 4, 4' -v^^vvv-v^yvvvy^/k 
-f^y, ^^yy^/vy^v-yyiyr^y. ^h^yyyvvr^y^y^/vy^y, 

^ h9?V y vvv - p - ^ - ^ v^y , v^y y v7VT5yy^vvy^ n-^3MJ-y , 

, s-^yK^yyW/vhyyHryy^, s-y^yK^y^tvvhy^Hryy^ 
y. 3-^yyK^y:/nt7vhy:/h3ryy^y. ^dfy^ttyy^— ^ N ^^^^ 

[0086] $J;t^ ^h^h^yy^y, Th9^-h^iyy^, Tby^b^^y, T/V 

tV) -3- (hy^Mr-yyy/y> -i-yu^Txy. n- (i, 3-yW/yr^yT* 
^) -3- (bVzfb^^yyM -i-7°w<yT^y, n- a-y^VK/ntWy) -3 

- (hy^h^i/^yy/v) -i-^ti/N^T^y, N-^y^V-3- (hy^Hryyy/v 
) -l-7°us*yTVy, N- (3-hy3zhaf-^>-y/^nt 0 /v) -4, 
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[0087] mx.it, 2, A-wis^Mvi/r k 2, 9 J7 



$e>^ #!jxJ^ HifrffrfrW*, EH^^, Ha^b^*, ^yy^/vhyynti 

n^^, ^e/y^vvhy^^^fjjt, »hy^nti^y/krc^^^(D/Mn^V^iy^ 
WfrtH&K ^yynnbyy^v'v'^^ ^y^n^hyy^v-v^^ ^nn^h^ 
^n^y^v-v^, hy^nnyhdrv^^ by^n^yh^v-v^ft^ 

££>^ $l;tfr£, Eifrfb^ ^yy^/vhyycmfi^ ^y^/VMJ^nn 

fii, ^ey^^Wbyyun^ ^y^^/vby^nn^ t^hy^nn^^/v^^if 

^V^y^^W^ ££>^ hy^y^/k^^/v^^r-i'h, bV^/^x^T-fh 

[0088] T^tVt^f/V, 7^tVi^xf;W, T^^/l^^y^vK ^ 

mg&^ik&m, T^tv^tf^v^y^/vr^K. ^yy^yy/v^y^/vr^K^if 
/v-<^ifv, v?if^/v^^-ev^-y=iv— s^ory— >v\?~?v^^^\Y&m, byy 



[0089] £^0*LV^'g*f£tt«»LT«:, ^y7J^(7)||fP'|4(D^^V>'g't^^^-r 




fc— K 1, 3, 5-^<^V 
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^b^*fc^3W^e^>y/^^^(D^K^i:e^L7c2^T5/s^i-?.is* 

gt^t^i^^v-y/v^i^ii^^ 

^S^J;t^T/V3^^y/vs^ili^±Wi-^^^b^*fc«3Wag^y 
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[oo9i] ^bj^^^^m^^^v^-c^. ft^qnz.3mmm^v^M&t(D7k 

[0092] *^^>'^fi-^#:^^^ c t I ^3Wag^v'y/VS^^(D7K*^gmL7t2 

^T^/s^i-sii^m^it^T/^^^y/vs^i^^Ji^i-sig^^b^ 
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[0094] Km ^c, m&fo&TFmvmM&m&K, mws±n^M-r^tt^x 



<5 Q 



[0095] &&m<D&&m&ftirz>&®? 



mmMMt^x^m^m^onmi^rxh^m^m^m^^ifmxh^o t 

[0096] fcol NT, 0*LV ^mm&m<D— O^tTM^xy^y^is^l^ 

[0097] ^e/-^— iLT^v^^fcte, ^^^^^-v^^ia^M^fflv^, # 



•A 

PI 
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o-cv^)^|i^-^u^(D5m*%^T^0*b<{i2. 5m*%wr-e$?§o yt* 

[0098] *fc. MiJO^^LV^II^^IM^bT^^^^^^n^y^fcfi^^Miti-^^ 

jtbTx, ^»0#^pxtt[^_h, jtmM^ftWtVkfa^ ftmv£<7)fa-t\z.£%mm 

#?ft#W3;b<ffiV^;Jv5 0 Tn^ft#?ft^bTtt, Kautschuk Gummi Kunstst 
offe52(l2) 799(1999) t^£tv5TDAE, MES&2f<Z>ftil, ^-^^^^v*— 1± 

SB^U 10~50mi§p-efe^o — ^^«20~37. SMAMV^^o 
[0099] g »J^PD n p, 
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[oioo] *m£<Dm&ffcRTfM&i*<Dmmm^nm&mooM&m^ft^x, i~ioo 

[oioi] *^pj(Dfi^#:^tj?m^#:(^m^^. m&x\ ^ta^mK^xm^j^t 
*m-a*=^ ^m^>-y^sBR(^^^^5~5om*%, ^^^^^ 

/v-^v^^fi-a^ a, T^yp^hy/v-^^^fi-a^ a, j^if^/vsBR 

[0102] ^A^^bT^W^5m^^^^^fflV>^tl^^^^itS#^© 
f'J-£l3\ ilitt\ i!^10~95:90~5, 0*L<fi2O~9O:8O~lO, £W~£ls< 
^30—80 : 70~20(D^ffl-efe6 o =?AgB^J^UT, 0tRtf, ££>^tt3£3lJ, 
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[0103] MffiMbLxt** mzmMitt^tK ffiMmn. tt&mn. =*v^mn, 

temffi&mfctoftz&mtfbtiZo ^h^xh, mmw^<, m^mmm 
[oio4] mmm^m^-m^t, ^^^hoomss^lt, migo. i~i5«i^ 0* 

[0105] Mm&T&MtVXfe, x/k^^t^K^, WV7^, f7y^;^, 

[0106] MJMirLTte, #H:f&||&J#fcl ^ W£fttTTV>&*WtfkWi&%:2&m^ 

[0108] ^0j!(Dm^#:^tJ ? m^^(Dm^^A^^^bTfflv^§^^^i, _LiEj&# 

— /^<D*>fbB5ih^|, tirSis£4U6J5jkffl^ i/^fry^V^M, 

[0109] *fc. #»w©^$**>'3&m-^m. tftmjtmzv^&m^<Dmt£*& 



WO 2007/034785 



30 



PCT/JP2006/318514 



^^^m^m^^j-efc^o a^5m^#mf&$jfcj\ fii?e5£(i):£j;imtE5£ 
(2)^£^{£#^biH^^#^f^ 

ffffE^U) *3J;tFI&fB:S; (2) ^$n5te5>^b^^©#Wimt^^J'C* 

[0111] [HJg^J] 

[0112] (D^^w^ft 

&^U>m (wt%) SrfflJ^bfc : UV- 2450) 0 

[0113] (2)^^l>^aS^ 

V-^ftiS^O^-^^ ^^(D^fe (Polymer, 22, 1721 (1981) |:^ot, *^-l> 
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h^y-f— (GPC) K£oXft$fL-fz. 0 
[0114] (3)7*^^Mft<D^vmm 

UPc^^Mit^m^Wtl^ *^i?/^Jl^T^^||;*^h/^600~1000cm 

>W^(D^nm^^fi ( 0 : FT-IR230) 0 

[0115] (4)^— 

jis k esoo^io-ciooT:, ^i^-e4^of^WJ^bfc 0 

[0116] (5)^*^^*^* 

* 0 y^l^^7v£;fctt^Lfc#^ 

[0117] (6)^tW 

^W^^/P (BSftltiXM : Shodex) (DGPC (JlCy— M : HLC - 8020) I'D 
jj^J* (^*V|±M : Zorbax) GPC (My^M : 7J7At-^V ; CO - 8020, ^tti 

1 

[0118] ^mmioviyb^x\ mwmAxf^^yh^Hntcummm^m^—h^- 

"f&RfiMbLXtizmV^ ^$&Vo&fe : £l,l£7**J^625g, ^^225g N 
^i7-^5500g, m^%Kb^X2, 2-\?M2-$-3cV : 7~/V)-7ns<Z/0. 82g^M 

T\ ^^^SOg^lOg/^^jSS-eftl&LfCo ft)j&lft&HJ»ftCDtagte77 < € 
l^Lfco M^Jfci&T^ M^^N- [3- (hV*h^>i/VM -y°ntvv] -N 

, N' -S*a^yl>— N' -hy^/Pv^/P- rc^-l, 2-v ? T^^13. 5mmolg^ 
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(bht)^i. s s &mm. mm&f&nu m^.m.^m-r^^^-^^^ 

A) £#fc Q 

[01 19] mmA) %ft%x\^tdfe^ ^^u^mn25mm%, ^y^^mm5% 

«9/N^°Mi^2pC-Ctf-#bT^fe7^^ 5*^*B#©^n*5g<D 1,2- ^* 

o 

[0120] ^A^r#^(D^^T^C^^-em^^^llifeb, N- [3- (hy^h^v-y/v) 

^x.T3 - (4 - hy^/vv-y/v - i - txy^/v) tvvhy ^h^^^&fle. 

^h^^SpCTff^LT^fe^^^VlflJ^^^nfiljtO 1,2- ^*«63 
%^fe^^ci/y^^^^^^fflV^GPC^^^fe^tt^f*85%-efeo7c 0 

mmm 3 

[0121] (f«A) $r#fc(Di!^:T^IC^^-em^J^^Jfeb, ^co^ R!&&K4'gffitf 
. 25mmolg£r8fe(niU 75r^2^«#LT#5/:/y^H^llife, ^#3- (4 

- hy^^/v^y/v- 1 - tr *^9s*=vi>) ^vtvvhy^Hrv^^^i 1 . 48mmoi^ 

m^m\^xnYWi^xMfctc.7*?i?^^ft(D^vnit<Di, 2-&&mm2%x$> 



WO 2007/034785 33 PCT/JP2006/318514 

[0122] m^A) ^mtKDtmm^m-^m^mmu y^^Ru^u^m, 

[it«!ll] 

[oi23] ftmmiov^w^\ mwmAxf^^yh^Hntcummm^m^—b^- 

y*&Rffc?&tl^X$.m^ ^M^^^5feb/c^> ? ^^625g, ^W^225g, v^n 
^^ri7-^5500g, ffitt^JC£bT2, 2-tf^(2-^y^vV):7°n^^l. 05g&- 

^yv'vvV-l, 3-f^T^y^^/V^n^^^^4. 36mmolg^^PL, 75°C-e 

) Sr#fc 0 

[0124] (ItSF) ^-WLMf jft:, ^^^W^ft«25mi%, M-^^^^i«75% 

«62%-^fe(9, GPCSiJ^^§^y^W^^^i«m*¥^^-i(Mw) fcfc 
60^"-e$)«9, ^¥^5>^-A(Mn) }i44^"-eS>«9^^-M^^?{* (Mw/Mn) tel. 36 

[it WJ2] 

[0125] (f»F) ^fc^^lHil^^m-em^^llifeb, ^v^XS^^^*, n- 
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1, 3-fc^T5y^^/Vv-^n^drih^a^Mb, ^U^-^^J^^M-^i^i 

[oi26] m^mfm^nf^tm^rnxm^mmu 2, 2-«(2-^y^/w 

:7°n^^0. 68g, 63mmoreM^,K^llifeU 
JS^TfL HJ£^-v^/W^:/yvV^4. 79mmolg£»]U 75°C-C5# 
^*#bT^ttHJ^^^b^ 0 ^(DK^#:^^^bP^ih^lJ(BHT)^l. 8g£r 

l%-efeo7t 0 
[Jfctfc0!l4] 

[0127] ftmmiovvw^\ uwmm^^^yv^Hnt'U&mm^ *smts:*—h?u— 

^H^5500g, Stt^J®^bT2, 2-tr^(2-^y^/V)7°nyN^0. 82g^S 

t\ y^^^sog^iog/^^M-efti&bfco §:i«^^FW&Ste77 0 c 

yyhdf-^^^13. 5mmolg^»b, 75r^5^m#LT^ttSj£;£||;lfeL 

5r&mi-%x?-u>-y?i?^>jtm&fo mm) &nti 0 
[0128] mm) ^Mbfcis*, Mi&^ui/mfe25mm%, w^y^^Mm5% 
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o 

[Jfctfc0!l5] 

[0129] (§wd) §r#6o^^-riKic^&-em^HJS^rmib, 3- (4-hy^/v^y/v- 

GPC f) fc> fc^tW f*8 1 % -C&o fCo 
[0130] [^1] 
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[0131] IMJ&WG) 

[0132] rt^ioy^h/v-e, mmz.A<9 p , mas^m p ^tt, mwmRxinmmMmco 

gSJ^^t-A^HlBfr-eO. 003g/5HO. 0469mmol)<Djgi£^n-:7^/ky^r7J> l 
^J^LTn-^/ky^i^O. 00748/5X0. 116mmol)(£)3M-eiSg,KJ£ 
0% jgb-CV ^c 0 

[0133] 2mn<DRj&&<DMM&8ox:\z&kib, 3-(4-hy^/^>-y/v-i-t o ^7> ? — /V 

) ^nfcVkby^t^v'v^^O. 232mmol/ / ^^^-S'e2S @ KJi£S0>JESBi&>£>*B 
#PU »KJ£^2tUc 0 Z<Dm&m&m^izmtffi Ikffl (BHT) &0 . 05g/ 

f*100M»/d937. 5M:fc»>!jPU j|!lS*i^WK)*#fc. 
[0134] #e>tbfcift®#fi^©^— ~— X, (tfcPHO 2r#*f Lfc&r 

3i^S|J^©l, 2-^*f*38%t?feofCo ^tt*M^(D«*{i82%-efeofc 

o 
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ht) zmmmcmuu m^R^mr^, ^©t^i^L, ^^m^ 

[0136] (f^K) S.TJ« (f«L) ^#^(D^in#^^fe-em^OTtts^^Hife 

rmcmMir^h^J^/p-i. 3-}f^T^/^;V^n^^^ 3- (4 
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